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The synch ronizer HEIgSCTflgg produces a control signal in the form of a 
processor IM^WIJUIB n signal at the end of ea ch minor frame to initiate the 
supervisory BCTiffCTflg S routine. The lUKflBMi Pn signal is produced if two or 
more of the four (4) pulses arrive within the time window", regardless if 
the other pulses arrive earlier or later than the m ajor ity. The supervisory 
ERIifciMMim routine identifies any sync pulse DKIllllkRkI — the processor 
associated with the failed sync pulse — and substitutes processors if the sync 
indication is less tnan three. 



Kn lure 
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DETD(19) 



The selected sync pulses are applied to a local reset g enerator 43. 
Generator 43 includes sync pulse decision logic HWklW^felJj ftS which determines 
whether the sync pulses arrive during the "time window" and stores that 
information. The local s ync pulse decision logic actuates a p ulse gen erator 
to produce the processor IftlifauUIE H pulse. This initiates the EBfWmwiica 
supervisory routine from the processo r wh ich determines the synchronizer 
status to see if there has been a fiCTlingg . identifies any failed pulse and 
processor, and removes the failed sync pulse and processor. 
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ABSTRACT: 

A digital processor capable of responding t o a sync instruction for 
high-speed synchronization of hardware and HSUItMMW is provided. The sync 
instruction places the procesor in a st opped sta te and le ts the pr ocessor 
start up again only upon receipt of an ImiHUUII ffg. If the llttiMUklll al is 
disabled by being masked, the stopped state is simply cleared ana the 



sequencing of instructions conti nues with out vectoring to the IIHiTJUUIi ni 
service routine. However if the ilH*3UUH Sn is not disabled, the processor 
will handle the QQQQDSi ju st as it w ould if it were not in the stopped 
state. Upon return from the ffiQSSSOSi service routine, the stopped state is 
cleared and the sequencing of instructions continue s. In th is way* the sync 
instruction provides a mechanism for synchronizing SCTjBECTKI with hardware 
external to the processor without the delays associ^TTfth UiiaMMli^ or 
busy-wait loops. 

DETDESC: 

DETDOO) 



The sync in struction provides for high-speed synchronization of ftfdtftWMIM 
and FAlliiWhltfg. It stop s the processor and lets it start up ag ain only when 
one of the IHIMUmi M lines is pulled low which indicates an lltliMUUII SH 
si gnal. In thi s way, t he instruction provides a mechanism for synchronizing 
^BE^SQ with Iffgrei^l^ ext ernal to the processor without the delays 
associated with fnrSWTTCHg or busy-wait loops. It should be noted that the 
sync instruction does not cause the processor to stack any of the 
programmable registers. Therefore time is not wasted stacking registers when 
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DETDOO) 

it is not desired to stack the registers. The present in vention al lows the 
processor to continue from a stopped state when a masked IIHMUUII gl is 
received. The non-maskable IIVfciMUUire iV NMI, will be serviced by the 
processor even if it is in a sync ing state and in most cases will only be 
used in response to an emergency kmMMPdIL 

11. 4,326,247, Apr. 20, 1982, Architecture for data processor; George P. 
Chamber 1 in, 395/800; 364/231.4, 231.7, 232.8, 232.9, 238.6, 238.7, 239, 
239.4, 239.7, 239.9, 240, 240.1, 240.2, 242, 243, 243.2, 244, 244.3, 244.6, 
247, 247.3, 247.4, 247.6, 258, 258.2, 258.3, 259, 259.2, 259.5. 259.7, 259.9, 
261.3, 261.4, 264, 264.6, 271.6, 271.8, DIG.l [IMAGE AVAILABLE] 
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ABSTRACT: 

A data processor having an internal address bus and a separate internal data 
bus which are selectively coupled to an external memory bus. The external 
memory bus is time shared so that it can carry memory addresses as well as 
data. A command shift register, at least one capture register, a timer 
register, a compare register, a control register, and a status register are 
all coupled to the internal data bus. The command shift register is capable 
of serially shifting data, upon command, to an output terminal. The at least 
one capture register is capable of being loaded from the timer register 
whenever a transition occurs on a predetermined input to the data processor 
thereby capturing the time at which the transition occurred. The compare 
register is used to store a digital signal equivalent to some desired time. 
The compare register is continuously compared for equality with the timer 
register and provides a signa l when equality exists. The control register is 
capable of providing BCTITOSIgg control of preselected registers within the 
data processor and th e status r egister is used to temporarily store data 
indicating causes of 

DETDESC: 

DETD(18) 

I/O status regist er 62 is an eight-bit register which can be read from or 
written into by ECTilAslMlKI control and is coupled to data bus 52. Status 
register 62 is coupled to and receives inputs from inputs RT1, RT2, RT3, 
equality detector 57 , and timer register 56. Status register 62 indicates the 
causes of IHIrfauuiIBB and permits direct reading of the three real time 
input lines RT1, RT2, and RT3. The level appearing at input RT1 will be 
reflected by bit two of status register 62. If bit two is a logic level 
it will indicate that the input at input RT1 is low, and if bit two is a 
logic level high it will indicate that the input at input RT1 is a high, 
corresponding manner, bit one of status register 62 reflects the input 
appearing at input RT2, and bit zero indicate s the input at input RT3. Bits 
three through seven are set when an lllfcMUJU M is detected by the 
input/output circuitry of processor 10. Bit three is set by a transition on 
input RT3, bit four is set by a transition on input RT2, bit five is set by 
transition on input RT1, bit six is set when timer register 56 overflows, and 
bit seven is set when timer compare occurs as indicated by equality detector 

logic "l ,f and the 
"1 , an IIHMUUH m will 

occur. Input RT3 can only cause an HHMMUUII W when it is in the input mode. 
It will be noted that t he bits i n status register 62 will be set to a logic 
"1" when the specified S3SEHHSE occurs regardless of the state of the 
13:56:09 COPY AND CLEAR PAGE, PLEASE 
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DETD(18) 

lltlnfaiJUII Uill enable bits in control register 47, however, 
only be generated when the corresponding enable bit in 
one* The bit in status register 62 whic h causes t he UTO wmmh 
cleared to a logic "0" by the UMIflWMkM when the IllUftlUUll^g 
Also, the status bit or bits may also be cleared by g&fruxuks 

DETDESC: 



lltMaUUIIUiU will 
register 47 is a 
SO will be 



logic 



s recognized. 



DETD(20) 




SQ handling 

ran rti 

oli 



The last ERDECTtflBI instruction within each of the 
routines stored in foreground ERIifciWMkM is a return 

instruction* If no IILUdUUIIkrai are ac tive when the troiKiMium i nanaxing 
routi ne finishe s servicing the last limMUklU tfg. the execution of the return 
from IHIiHUUli m RTI instruction ca uses prog r am contro l to be returned to the 
round memory program. If an liUflJUUti 



RTI instruction causes 

background memory program. If an 



still exists when 



the RTI is e xecuted, another HUHBEEH will occur immediately with the 
appropriate HBEHDSi vector location being used because the effect of the 
RTI is the same as executing a iump-to-subroutine (JSR) instruction and a new 
vector address is provided for fetching the jump address to be executed by 
the JSR ins truction . Bits three through seven of status register 62 may be 
written by ftMMUMH thereby causing an IIHiaiJUIl klll if the lltftaUUM WI is 
enabled by the associated bit in control register 47. Bits zero through tw 



by the associated bit in control reg 
of status register 62 canno t be writ ten by 
fetched from memory for an IIHjMUUire n vector when 
three high order bits AD10 through AD12 are 
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backup I 



is provided to a signal processor having a non-maskable 
33 in put , in response to the detection of a request for transfer to 
The signal processor provides a transfer signal to a 



software 



lacKup 

transfer mechanism only a fter c ompletion of the present machine cycle. 
Transfer to the backup ECTjfCTSfiEl is initiated by the transfer mechanism only 
upon reception of the transfer signal. 

SUMMARY: 

BSUMQ5) 

According to the present invent ion, the transfer method and mechanism, when 
activated, sends a non-maskable HH*3UliU Sn to all of the channel 
processor (s) when a majority of channels detect ( by means of a sev er request, 
a user request or any other mechanism) a generic BBfa^iira [jEQEDQ; each 
of the proces sors then sends an acknowledge signal in response to the 
non-maskable QQQSIIDS! after conclu ding the m achine cycle in which it is 
engaged at the tim e it rec eives the BQQSHSS3; the acknowledge signal, 
which is purely a NMIAWMLH driven signal, is then used to transfer the 
signal processor's program memory from a primary program memory to a backup 
program memory. 



8. 4,589,066, May 13, 1986, Fault tolerant, frame synchronization for 
multiple processor systems: Jack F. Lam, et al., 395/550; 364/228.3, 229, 
229.2, 229.4, 230, 230.4, 239, 239.6, 240, 240.2, 240.5, 242, 242.5, 265, 
266.1, 267, 267.4, 267.7, 268, 268.9, 269. 269.2, 270, 270.1, 271, 271.2, 
285, 285.3, DIG.l; 371/9.1, 61, 62; 395/575 [IMAGE AVAILABLE] 
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ABSTRACT: 

The processors in a redundant, multiproc essor sy stem are sync hronized at the 
minor frame level with a combination of [UgllflWMtfj and a local ERf^A\tfglUM 
supervisory routine. Each processor includes an interface synchronizer unit 
which receives synchronizing pulses from a selected number of the processor 
synchronizer units at the end of each minor frame. Sync decision logic 
circuits in each synchronizer determine whether the synchronizing pulses 
arrive within a predetermined time period or "window" (2 usees, Tor example) 
i ndicating synchronization between the processors. A control, processor 
" ll'iHJUUli m" . signal is generated whenever a majority (>2) of the four (4) 
sync signals are received at th e end of the minor frame. The local processor 
then initiates the super viso ry HTOCTnggi routine, which checks the status of 
the synchronizer for tell Wig! indications, isolates and records the faulty 
sync pulses and then replaces any faulty processor with another processor. 
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DET D (95) 

UMLM^ILTJ IKIMUUim M system with a HTOTCT«Iggl IllldJUUII kia of a subroutine 
call. While the prior art required actual determination of light pen status 
at each sub-program call, the invention allows that information to be 
determined at vertical retrace time, then passed very quickly to the calling 
program upon demand (i.e., through the memory areas 76o, 805), further 
reducing the computational overhead associated with control sub-program. 

US PAT NO: 5,177,747 [IMAGE AVAILABLE! L4: 5 of 51 

SUMMARY: 

BSUM(4) 

Parity checking is a well known method for detecting errors in transmitting 
data. In accordance with such method, a parity bit is or is not added to a 

Eacket, e.g. a byte, of binary digits so as to maintain the total number of 
its, including the parity bit, as an odd or an even sum. When the packet is 
transmitted, the total number of bits is counted and if the sum is not odd or 
even as it is supposed to be, a parity error has occurred. Current high 
performance personal computers have thirty two bit wide memory data paths in 
which data is arranged in four eight bit bytes each byte being associated 
with one parity bit. A parity checking circuit is connected to a data path 
and upon detecting a parity error, it sends a signal that latches up a flip 
flop which generates a parity check signal. The parity check signal in turn 



causes a 



hardware 



display 



;es a pai 



3] to be sent to a processor and a 



software 



S3 handling routine analyzes the error, displays an error code on a 



i splay, and halts operation of the computer. 
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In more specific terms, within the IBM (tm) PC/PS2 personal computer 
hardware environment, there are two standard keyboard handling routines 
called "interrupt nine (INT9)" and "interrupt sixteen (INT16)*. INT9 is 

_J53: the system hardware causes the INT9 keyboard 
interrupt handler to be executed every time that the user physically presses 



a 



or releases any key on the keyboard. Upon execution of INT9, the standard 
keyboard handler routine reads a number (called the "scan code") of the 
activated key using an IN instruction to fetch the number from I/O Port 60. 
The scan code is then usually converted into a character code (e.g. the 
character "a") and is store d in a bu f fer or mem ory location called the 
keyboard buffer. INT16 is a EEUfCTnggj iftliauiJU tfa routine which is executed 
only when it is called by a program, such as Lotus 1-2-3 for example, when 
the program is ready for an input value from the keyboard. The standard INT16 
handler obtains a character from the keyboard buffer and passes it along to 
the program requiring the character. Macro generators typically include their 
own keyboard interrupt handlers for INT9 and/or INT16. 
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speed 
microi 



5 lEBsOBD 

7 the apD 



ll'ilMUUN gl from the speed sensor takes precedence over the 
FHiren and calls the motor driver routine 190 to control the 




ot tne apparatus. After execution of the motor driver routine 190, the 
rocessor 100 will either return to the main monitor loop or service the 

nnEnnaL *f *t is waiting. 



DETDESC: 
DETD (35) 

Therefore, the execution sequence of the program is once through the 
initializing routine upon startup or reset and then to the main monitor 
routine for constant execut i on. The ex ecution of the monitor routines are 
inte rrupted by the HCTICTSTBg ll'iWJUUII tltf every 256 times per second, and by 
the fffSTOCTSIggi iMHrfJUUII ffl at times depending upon the speed of the motor. 

n< 



After the interrupts nave been serviced the program returns to the execution 
of the main monitor until stopped. 
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DETD (83) 

Referring to both FIGS. 9 and 10 initialization of data acquisition system 
214 causes a sampling. These samples go into a transmit DMA buf fer 252. When 
transmit DMA buffer 252 is fi lled , DMA controller 222 causes a IMlWMilH 
IIHMUUim y 224. IBMfciajfcma IliHUUUim j 224 in turn causes DAS transmit 
interrupt routine 250 to execute by way of the mode 230 and inte rrupt ve ctor 
228 path. During execution of the transmit interrupt routine, a HCTiAUfemm 
133 254 is generated to cause execution of a device driver routine 
witnin a device driver 256. Device driver 256 causes a switching of the DMA 
channels within DAS 214 and reprograms DMA controller 222 for the next 
transmit DMA buffer 252. Continuing within the data acquisition system 
transmit interrupt routine 250, code word data contained within transmit user 
buffer 2 4 6 will be passed to data acquisition system 214 one code word per 
ttMlflWMUKI ll'tlMUUIICT , This process continues until transmit user buffer 246 
is emptied. The code words are converted into analog signals by data 
acquisition system 214 which controls transmit board 258. Transmit board 258 
is one and the same as transmit cards 42 and 104 shown respectively in FIGS. 
2 and 5. Transmit board 258 outputs an analog acoustic signal to the acoustic 
transducer interface system 210 to cause the propagation of acoustic tones 
through the aqueous medium. 

DETDESC: 

DETD (85) 

Initialization of the receive mode 260 causes DAS receive interrupt routine 
226 and interrupt vector 228 to be installed. Mode switch 230 is set to the 
receive mode. Upon switching mode switch 230 to receive mode, DAS 214 is 
initiated and samples analog signals from receive boards 212. As receive DMA 
buffers 2 20, shown in FI G. 10, b e come fill ed, DMA controller 222 generates 
[JaimWfcltfJ ll'ilnfJIJUIl tn 224. ll'iMJUmra n 224 causes DAS receive 

interrupt routine 226 to execute by way o7 interrupt vector 228 and mode 
switch 230. Data acquisition system receive interrupt routine 226 generates a 
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